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ENABLING NETLIST FOR MODELING OF 
TECHNOLOGY DEPENDENT BEOL 

PROCESS VARIATION 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The invention relates generally to integrated circuit (IC) 

design, and more particularly, to a method, system and pro 
gram product enabling a netlist for modeling of technology 
dependent back-end-of-line (BEOL) process variation. 

2. Background Art 
In the integrated circuit (IC) design industry, parasitic 

extraction is used to model capacitance and resistance values 
of structures Within an integrated circuit (IC) design. Numer 
ous entities provide parasitic extractors, such as Star (avail 
able from Synopsis) or Calibre (available from Mentor 
Graphics), that are capable of this function. Typically, the 
parasitic extraction provides a list of structures and their 
connection points Which are connected in each net of the IC 
design, Which is referred to as a netlist, and their correspond 
ing parasitic capacitance and resistance values. These loca 
tions or structures are identi?ed Within the IC design as a pair 
of resistors (e.g., R1, R2) and a capacitor (e.g., C1). Each of 
the resistors and the capacitor are identi?ed by a pair of nodes, 
e.g., a net to Which they belong, betWeen Which each extends. 
For example, a capacitor C1 may be located betWeen nodes 
identi?ed as: 140:13936 and 146:13901, and may have a 
capacitance of 1 .26475e-19 Farads (F). Each resistor R1, R2 
shares one of the nodes With capacitor C1. For example, a 
resistor R1 may share node 146:13901 With capacitor C1 and 
have a resistance value of 13.6585, and another resistor R2 
may share node 140:13936 With capacitor C1 and have a 
resistance value of 0.08815. Note, that the capacitor and 
resistor identi?cations are arbitrary. Each resistor may also 
include a variety of comments that aid in identifying the 
resistor. For example, each resistor may include a level com 
ment to identify the level at Which it terminates, e.g., metal 
level 2. For example, resistor R1 may include a level comment 
L:21, and resistor R2 may include a level comment L:23. In 
that example, capacitor C1 represents a capacitance that 
extends betWeen levels because the level indications are not 
the same, but that is not alWays the case. That is, if the level 
comments are identical, the capacitor represents a capaci 
tance that extends laterally. Each resistor may also include a 
corresponding Width comment and length comment of the 
structure Which it represents, e. g., Wire. 
One shortcoming of conventional parasitic extractors is 

that they do not alloW for Monte Carlo modeling of the 
capacitance and resistance values based on a particular tech 
nology Without generating three different netlists, i.e., one 
each for the maximum value scenario, nominal value scenario 
and minimum value scenario. In a Monte Carlo model, values 
are speci?ed as a distribution, typically a Gaussian distribu 
tion, With a speci?ed nominal value and a multiple standard 
deviation to a maximum value and a minimum value. Unfor 
tunately, generating three different netlists is very time con 
suming and expensive. 

There is a need in the art for a solution to one or more of the 
problems of the related art. 

SUMMARY OF THE INVENTION 

A method, system and program product are disclosed that 
enable a netlist of an integrated circuit (IC) design for mod 
eling of technology dependent back-end-of-line (BEOL) pro 
cess variation. In one embodiment, the method includes 
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2 
obtaining a netlist of electrical elements (i.e., BEOL parasitic 
resistance and/or capacitance), the netlist including estimated 
electrical values for the electrical elements and geometric 
data for at least one of the electrical elements; determining 
variations of the electrical value for a selected electrical ele 
ment based on the geometric data using a scaling methodol 
ogy; and placing a model call in the netlist, the model call 
implementing the variations of electrical value for the 
selected electrical element. The revised netlist can be used to 
model the IC design and includes a scaling of electrical values 
Without having to generate more than one netlist. 

A ?rst aspect of the invention provides a method of 
enabling a netlist of an integrated circuit (IC) design for 
modeling of technology dependent BEOL process variation, 
the method comprising: obtaining a netlist of electrical ele 
ments, the netlist including estimated electrical values for the 
electrical elements and geometric data for at least one of the 
electrical elements; determining variations of the electrical 
value for a selected electrical element based on the geometric 
data using a scaling methodology; and placing a model call in 
the netlist, the model call implementing the variations of 
electrical value for the selected electrical element. 

A second aspect of the invention provides a system for 
enabling a netlist of an integrated circuit (IC) design for 
modeling of technology dependent BEOL process variation, 
the system comprising: an obtainer for obtaining a netlist of 
electrical elements, the netlist including estimated electrical 
values for the electrical elements and geometric data for at 
least one of the electrical elements; a determinator for deter 
mining variations of the electrical value for a selected elec 
trical element based on the geometric data using a scaling 
methodology; and a placer for placing a model call in the 
netlist, the model call implementing the variations of electri 
cal value for the selected electrical element. 

A third aspect of the invention provides a program product 
stored on a computer-readable medium, Which When 
executed, enables a netlist of an integrated circuit (IC) design 
for modeling of technology dependent BEOL process varia 
tion, the program product comprising: program code for 
obtaining a netlist of electrical elements, the netlist including 
estimated electrical values for the electrical elements and 
geometric data for at least one of the electrical elements; 
program code for determining variations of the electrical 
value for a selected electrical element based on the geometric 
data using a scaling methodology; and program code for 
placing a model call in the netlist, the model call implement 
ing the variations of electrical value for the selected electrical 
element. 

A fourth aspect of the invention provides a business 
method for enabling a netlist of an integrated circuit (IC) 
design for modeling of technology dependent BEOL process 
variation, the business method comprising managing a com 
puter infrastructure that performs each of the steps of the 
invention; and receiving payment based on the managing 
step. 
A ?fth aspect of the invention provides a method of gen 

erating a system for enabling a netlist of an integrated circuit 
(IC) design for modeling of technology dependent BEOL 
process variation, the method comprising: obtaining a com 
puter infrastructure; and deploying means for performing 
each of the steps of the invention to the computer infrastruc 
ture. 
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The illustrative aspects of the present invention are 
designed to solve the problems herein described and/or other 
problems not discussed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of this invention Will be more 
readily understood from the following detailed description of 
the various aspects of the invention taken in conjunction With 
the accompanying draWings that depict various embodiments 
of the invention, in Which: 

FIG. 1 shoWs a block diagram of an illustrative environ 
ment and computer infrastructure for implementing one 
embodiment of the invention. 

FIG. 2 shoWs a How diagram of one embodiment of a 
method of operation of the computer infrastructure of FIG. 1. 

It is noted that the draWings of the invention are not to scale. 
The draWings are intended to depict only typical aspects of 
the invention, and therefore should not be considered as lim 
iting the scope of the invention. 

In the draWings, like numbering represents like elements 
betWeen the draWings. 

DETAILED DESCRIPTION 

Turning to the draWings, FIG. 1 shoWs an illustrative envi 
ronment 100 for enabling a netlist 92 of an integrated circuit 
(IC) design for modeling of technology dependent back-end 
of-line (BEOL) process variation. To this extent, environment 
100 includes a computer infrastructure 102 that can perform 
the various processes described herein. In particular, com 
puter infrastructure 102 is shoWn including a computing 
device 104 that comprises a netlist enabling system 106, 
Which enables computing device 104 to enable a netlist 92 of 
an IC design (not shoWn) for modeling of technology depen 
dent BEOL process variation by performing the processes of 
the invention. 

Computing device 104 is shoWn including a memory 112, 
a processor unit (PU) 114, an input/output (I/O) interface 116, 
and a bus 118. Further, computing device 104 is shoWn in 
communication With an external I/O device/resource 120 and 
a storage system 122. In general, processor unit 114 executes 
computer program code, such as netlist enabling system 106, 
Which is stored in memory 112 and/or storage system 122. 
While executing computer program code, processor unit 114 
can read and/or Write data, such as netlist 92, to/ from memory 
112, storage system 122, and/or I/O interface 116. Bus 118 
provides a communications link betWeen each of the compo 
nents in computing device 104. I/O device 120 can comprise 
any device that enables a user to interact With computing 
device 104 or any device that enables computing device 104 
to communicate With one or more other computing devices. 

In any event, computing device 104 can comprise any 
general purpose computing article of manufacture capable of 
executing computer program code installed by a user (e.g., a 
personal computer, server, handheld device, etc.). HoWever, it 
is understood that computing device 104 and netlist enabling 
system 106 are only representative of various possible 
equivalent computing devices that may perform the various 
process steps of the invention. To this extent, in other embodi 
ments, computing device 104 can comprise any speci?c pur 
pose computing article of manufacture comprising hardWare 
and/ or computer program code for performing speci?c func 
tions, any computing article of manufacture that comprises a 
combination of speci?c purpose and general purpose hard 
Ware/softWare, or the like. In each case, the program code 
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4 
and/or hardWare can be created using standard programming 
and engineering techniques, respectively. 

Similarly, computer infrastructure 102 is only illustrative 
of various types of computer infrastructures for implement 
ing the invention. For example, in one embodiment, computer 
infrastructure 102 comprises tWo or more computing devices 
(e.g., a server cluster) that communicate over any type of 
Wired and/or Wireless communications link, such as a net 
Work, a shared memory, or the like, to perform the various 
process steps of the invention. When the communications link 
comprises a netWork, the netWork can comprise any combi 
nation of one or more types of netWorks (e.g., the Internet, a 
Wide area netWork, a local area netWork, a virtual private 
netWork, etc.). Regardless, communications betWeen the 
computing devices may utiliZe any combination of various 
types of transmission techniques. 

To this extent, computer infrastructure 102 can further 
comprise a conventional parasitic extractor 130 and/or a con 
ventional modeler 132. Parasitic extractor 130 may include 
any noW knoWn or later developed IC design analyZer used to 
generate netlist 92 modeling capacitance and resistance val 
ues of structures Within an IC design, and include comments 
for certain electrical elements. As used herein, “electrical 
element” includes any manner of back-end-of-line (BEOL) 
parasitic resistance and/or capacitance. It is also understood 
that “resistor” and “capacitor” represent BEOL parasitic 
resistances and capacitances, respectively. Numerous entities 
provide parasitic extractors, such as Star (available from Syn 
opsis) or Calibre (available from Mentor Graphics), that are 
capable of determining the existence of these structures. As 
described above, for example, each resistor in a netlist 92 may 
include a variety of comments that aid in identifying the 
resistor. For example, each resistor may include a level com 
ment to identify the level at Which it terminates, e. g., metal 
level 2. For example, resistor R1 may include a level comment 
L:2 l, and resistor R2 may include a level comment L:23. In 
that example, a related capacitor C1 represents a capacitance 
that extends betWeen resistors R1, R2, and represents a 
capacitance that extends betWeen levels because the level 
indications are not the same, but that is not alWays the case. 
That is, if the level comments are identical, the capacitor 
represents a laterally extending capacitance. Each resistor 
may also include a corresponding Width comment and length 
comment of the structure Which it represents, e.g., Wire. Mod 
eler 132 may include any noW knoWn or later developed IC 
design modeling system such as HSPICE, available from 
Synopsis. Parasitic extractor 130 and/or modeler 132 are 
shoWn in communication With computing device 104 over a 
communications link(s) 134. As discussed above, communi 
cations link(s) 134 can comprise any combination of various 
types of communications links as is knoWn in the art. In one 
embodiment, parasitic extractor 130 and/or modeler 132 
comprises a computing device that is in communication With 
computing device 104 over a local area netWork. Regardless, 
it is understood that parasitic extractor 130 and/or modeler 
132 can comprise the same components (processor, memory, 
I/O interface, etc.) as shoWn for computing device 104. These 
components have not been separately shoWn and discussed 
for clarity. In addition, netlist enabling system 106 may be 
implemented as part of parasitic extractor 130 and/or modeler 
132. 
As previously mentioned and discussed further beloW, 

netlist enabling system 106 enables computing infrastructure 
102 to enable netlist 92 for modeling of technology depen 
dent BEOL process variation. To this extent, netlist enabling 
system 106 is shoWn including a netlist obtainer 140, a deter 
minator 142, a model call placer 144 and other system com 
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ponents 146. Operation of each of these systems is discussed 
further below. However, it is understood that some of the 
various systems shoWn in FIG. 1 can be implemented inde 
pendently, combined, and/or stored in memory for one or 
more separate computing devices that are included in com 
puter infrastructure 102. Further, it is understood that some of 
the systems and/ or functionality may not be implemented, or 
additional systems and/or functionality may be included as 
part of environment 100. Other system components 146 may 
include other functionality required for operation of system 
106 and understood by those With ordinary skill in the art, but 
not expressly described herein. 

Turning to FIG. 2, a How diagram of one embodiment of a 
method of operation of the computer infrastructure 102 Will 
noW be described. Referring to FIGS. 1-2, in a ?rst step S1, 
netlist obtainer 140 obtains netlist 92 of electrical elements. 
In one embodiment, this step may include receiving netlist 92 
from parasitic extractor 130, e.g., via netWork 134. HoWever, 
this is not the only possibility. Netlist 92 includes estimated 
electrical values for electrical elements and geometric data 
for at least one of the electrical elements. In one embodiment, 
geometric data may be provided in nodes that identify a 
location Within an IC design and comments Within netlist 92. 
One example of portion of a netlist may include the folloWing 
electrical elements: 
R10774 146:13906 146:13901 13.6585 $l:0.14 $W:0.l4 

$lvl:23 
C25580 140113936 146113901 1.26475e-19 
R13537 140113936 140113944 0.08815 $1:0.17 $W:0.42 

$lvl:21 
In this example, each electrical element (R10774, C25580 

and R13537) includes tWo nodes locating the electrical ele 
ment and an estimated electrical value. In addition, certain 
electrical elements (R10774 and R13537) include comments 
such as a level comment ($lvl) to identify the level at Which 
the electrical element, e.g., resistor in the form of a Wire, 
terminates, and a Width comment (SW) and a length comment 
($1) indicating a Width and length of the electrical element. In 
this example, R10774 indicates a resistor (e.g., a Wire) having 
nodes 146:13906 and 146:13901, an estimated electrical 
value of 13.6585 m-Ohms, a length ($1) of 0.14 nm, a Width 
(SW) of 0.14 nm, and a termination point in level 23. R13537 
indicates a resistor (e.g., a Wire) having nodes 14:13936 and 
140:13944, an estimate electrical value of 0.08815 m-Ohms, 
a length ($1) of 0.17 nm, a Width (SW) of 0.42 nm, and a 
termination point in level 21. C25580 indicates a capacitor 
betWeen resistors R10774 and R13537 having nodes 140: 
13936 and 146:13901, and an estimated electrical value of 
1.26475e-19 F. Note that each resistor shares a node With the 
capacitor. Since the resistors terminate in different levels, i.e., 
21 and 23, this indicates that capacitor C25580 represents a 
capacitance that extends vertically Within the IC design. 
Where the levels of the resistors are identical, the capacitor 
simply represents a capacitance that extends laterally Within 
a level of the IC design. Although level, Width and length 
comments are illustrated, it is understood that a variety of 
different comments may be employed and are considered 
Within the scope of the invention. 

In step S2, determinator 142 determines variations of the 
electrical value for a selected electrical element (e.g., C25580 
in above example) based on the geometric data using a scaling 
methodology. The selected electrical element may include 
any structure Within netlist 92, for example, a capacitor or a 
resistor. The geometric data used may vary and may be user 
de?ned. For example, the fact that capacitor C25580 repre 
sents a vertically extending capacitance, its nodes, and/ or its 
corresponding resistors level, etc., may be used in determin 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
ing variations of the electrical value therefor. In one embodi 
ment, the selected electrical element’s location may be used 
to determine the variations. The scaling methodology may 
include any noW knoWn or later developed technique for 
establishing scaled values for the electrical value. In one 
example, a lookup table may be employed to provide a maxi 
mum and minimum value for the electrical value, perhaps 
extending evenly about the estimated electrical value. In 
another example, a lookup table could provide a maximum 
multiplier (e.g., 1.3) and a minimum multiplier (e. g., 0.4) for 
the estimated electrical value to arrive at a maximum and 
minimum value for the electrical value. Another possibility is 
to employ an algorithm that automatically generates a maxi 
mum and minimum value. Different scaling methodologies 
may be employed for different geometric data. 
The number of variations of the electrical value determined 

by determinator 142 may also vary. For example, the varia 
tions of the electrical value may include a value less than the 
electrical value, the electrical value and a value greater than 
the electrical value. For capacitor C25580, the values may 
include, for example: 9.48563e-20 F, the original estimated 
electrical value 1.26475e-19 F, and 1.58094e-19 F. In one 
embodiment, the value less than may be a multiple (e. g., 3) of 
a standard deviation (0) of the electrical value, and the value 
greater than is a multiple (e. g., 2) of the standard deviation (0) 
of the electrical value. 

Determinator 142 may also determine a geometric charac 
teristic of the selected electrical element from the geometric 
data. For example, determinator 142 may determine a geo 
metric characteristic including one or more of: a dimension 

(e.g., area, length, etc.), a location, an orientation (e.g., 
extends vertically, laterally, a shape, or any other geometric 
characteristic of the selected electrical element) that may 
impact electrical function and should be modeled. Where 
determinator 142 determines a geometric characteristic, the 
variations of the electrical value may be based on the geomet 
ric characteristic instead of the plain geometric data. 

It is understood that While only one selected electrical 
element is discussed above that the invention may be 
employed to determine variations for each electrical element, 
i.e., BEOL parasitic resistance and/or capacitance, in netlist 
92. 

In step S3, model call placer 144 places a model call in 
netlist 92. The model call may be any instruction that imple 
ments the variations of electrical value for the selected elec 
trical element. In one embodiment, model call placer 144 
produces a revised netlist 192 including a model call for at 
least one different electrical element Within netlist 92. One 
example of a revised netlist 192 entry for capacitor C25580 in 
the above-described example may appear as folloWs: 
C25580IMODEL WireCap(140:13936,146:13901)\ 

(PCAP0I9.48563e-20,PCAP5:1.26475e-19, 
PCAP1:1.58094e-19) 
In this example, capacitor C25580 Would be modeled using 

the variation of electrical values: 9.48563e-20 F, the original 
estimated (nominal) electrical value 1.26475e-19 F, and 
1.58094e-19 F. The model call instructs modeler 132 to run 
the simulation using these three different values. Hence, three 
netlists, each With a different electrical value are not neces 
sary and only one computational run is required to model 
technology dependent process variations of electrical values. 
Similar model calls can be generated for any electrical ele 
ment in netlist 92, e.g., resistors, transistors, etc. In one 
example, resistors may be scaled based on Width, Which is 
typically a major determinant in their electrical functioning. 
The scaling methodology used may base the variation on the 
original Width. 
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Although not necessary to the invention, the above-de 
scribed methodology may also include modeling the IC 
design (step S4) using modeler 134 and revised netlist 192 
including the model call. 
As discussed herein, various systems and components are 

described as “obtaining” data (e.g., netlist 92, etc.). It is 
understood that the corresponding data can be obtained using 
any solution. For example, the corresponding system/compo 
nent can generate and/ or be used to generate the data, retrieve 
the data from one or more data stores (e.g., a database), 
receive the data from another system/component, and/ or the 
like. When the data is not generated by the particular system/ 
component, it is understood that another system/component 
can be implemented apart from the system/component 
shoWn, Which generates the data and provides it to the system/ 
component and/or stores the data for access by the system/ 
component. 

While shoWn and described herein as a method and system 
for enabling a netlist for modeling of technology dependent 
BEOL process variation, it is understood that the invention 
further provides various alternative embodiments. For 
example, in one embodiment, the invention provides a pro 
gram product stored on a computer-readable medium, Which 
When executed, enables a computer infrastructure to enable a 
netlist for modeling of technology dependent BEOL process 
variation. To this extent, the computer-readable medium 
includes program code, such as netlist enabling system 106 
(FIG. 1), Which implements the process described herein. It is 
understood that the term “computer-readable medium” com 
prises one or more of any type of tangible medium of expres 
sion (e.g., physical embodiment) of the program code. In 
particular, the computer-readable medium can comprise pro 
gram code embodied on one or more portable storage articles 
of manufacture (e.g., a compact disc, a magnetic disk, a tape, 
etc.), on one or more data storage portions of a computing 
device, such as memory 102 (FIG. 1) and/or storage system 
122 (FIG. 1) (e.g., a ?xed disk, a read-only memory, a random 
access memory, a cache memory, etc.), as a data signal trav 
eling over a network (e.g., during a Wired/Wireless electronic 
distribution of the program product), on paper (e.g., capable 
of being scanned in as electronic data), and/ or the like. 

In another embodiment, the invention provides a method of 
generating a system for enabling a netlist for modeling of 
technology dependent BEOL process variation. In this case, a 
computer infrastructure, such as computer infrastructure 12 
(FIG. 1), can be obtained (e.g., created, maintained, having 
made available to, etc.) and one or more systems for perform 
ing the process described herein can be obtained (e.g., cre 
ated, purchased, used, modi?ed, etc.) and deployed to the 
computer infrastructure. To this extent, the deployment of 
each system can comprise one or more of: (l) installing 
program code on a computing device, such as computing 
device 104 (FIG. 1), from a computer-readable medium; (2) 
adding one or more computing devices to the computer infra 
structure; and (3) incorporating and/or modifying one or 
more existing systems of the computer infrastructure, to 
enable the computer infrastructure to perform the process 
steps of the invention. 

In still another embodiment, the invention provides a busi 
ness method that performs the process described herein on a 
subscription, advertising, and/or fee basis. That is, a service 
provider, such as an application service provider (ASP), 
could offer to enable a netlist for modeling of technology 
dependent BEOL process variation as described herein. In 
this case, the service provider can manage (e.g., create, main 
tain, support, etc.) a computer infrastructure, such as com 
puter infrastructure 102 (FIG. 1), that performs the process 
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8 
described herein for one or more customers. In return, the 
service provider can receive payment from the customer(s) 
under a subscription and/ or fee agreement, receive payment 
from the sale of advertising to one or more third parties, 
and/or the like. 
As used herein, it is understood that the terms “program 

code” and “computer program code” are synonymous and 
mean any expression, in any language, code or notation, of a 
set of instructions that cause a computing device having an 
information processing capability to perform a particular 
function either directly or after any combination of the fol 
loWing: (a) conversion to another language, code or notation; 
(b) reproduction in a different material form; and/or (c) 
decompression. To this extent, program code can be embod 
ied as one or more types of program products, such as an 
application/software program, component softWare/a library 
of functions, an operating system, a basic I/O system/driver 
for a particular computing and/or I/O device, and the like. 
The foregoing description of various aspects of the inven 

tion has been presented for purposes of illustration and 
description. It is not intended to be exhaustive or to limit the 
invention to the precise form disclosed, and obviously, many 
modi?cations and variations are possible. Such modi?cations 
and variations that may be apparent to a person skilled in the 
art are intended to be included Within the scope of the inven 
tion as de?ned by the accompanying claims. 
What is claimed is: 
1. A method of enabling a netlist of an integrated circuit 

(IC) design for modeling of technology dependent back-end 
of-line (BEOL) process variation, the method comprising: 

obtaining a netlist of electrical elements, the netlist includ 
ing estimated electrical values for the electrical elements 
and geometric data for at least one of the electrical 
elements; 

determining variations of the electrical value for a selected 
electrical element based on the geometric data by scal 
ing, Wherein the scaling includes de?ning an interval 
betWeen the maximum and minimum value for the 
selected electrical element generating selected varia 
tions of the electrical value Within the interval using an 
algorithm, Wherein the variations of the electrical value 
include a value less than the electrical value, the electri 
cal value and a value greater than the electrical value, 
Wherein the electrical value represents the electrical 
characteristic of the electrical element, and Wherein the 
value less than is a multiple of a standard deviation of the 
electrical value, and the value greater than is a multiple 
of the standard deviation of the electrical value; 

placing a model call in the netlist, Wherein each model call 
implements one or more of the selected variations of the 
electrical value for the selected electrical element; and 

modeling technology dependent BEOL process variation 
using the netlist. 

2. The method of claim 1, Wherein the obtaining includes 
receiving the netlist from a parasitic extractor. 

3. The method of claim 1, further comprising determining 
a geometric characteristic of the selected electrical element 
from the geometric data, Wherein the determining includes 
determining the variations of the electrical value based on the 
geometric characteristic. 

4. The method of claim 3, Wherein the geometric charac 
teristic includes at least one of: a dimension, a location, a 
shape and an orientation. 

5. The method of claim 1, Wherein the geometric data 
includes a location of the at least one electrical element. 

6. The method of claim 1, Wherein the selected electrical 
element includes one of: a capacitor and a resistor. 
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7. The method of claim 1, wherein the selected electrical 
element includes each electrical element in the netlist. 

8. The method of claim 1, further comprising modeling the 
IC design using the netlist including the model call. 

9. A system for enabling a netlist of an integrated circuit 
(IC) design for modeling of technology dependent back-end 
of line (BEOL) process variation, the system comprising: 

an obtainer for obtaining a netlist of electrical elements, the 
netlist including estimated electrical values for the elec 
trical elements and geometric data for at least one of the 
electrical elements; 

a determinator for determining variations of the electrical 
value for a selected electrical element based on the geo 
metric data by scaling, Wherein the scaling includes 
de?ning an interval betWeen the maximum and mini 
mum value for the selected electrical element a genera 
tor for generating selected variations of the electrical 
value Within the interval using an algorithm, Wherein the 
variations of the electrical value include a value less than 
the electrical value, the electrical value and a value 
greater than the electrical value, Wherein the electrical 
value represents the electrical characteristic of the elec 
trical element, and Wherein the value less than is a mul 
tiple of a standard deviation of the electrical value, and 
the value greater than is a multiple of the standard devia 
tion of the electrical value; 

a placer for placing a model call in the netlist, Wherein each 
model call implements one or more of the selected varia 
tions of the electrical value for the selected electrical 
element; and 

a modeler for modeling technology dependent BEOL pro 
cess variation using the netlist. 

10. The system of claim 9, Wherein the obtainer receives 
the netlist from a parasitic extractor. 

11. The system of claim 9, Wherein the determinator deter 
mines a geometric characteristic of the selected electrical 
element from the geometric data, Wherein the variations of 
the electrical value are based on the geometric characteristic. 

12. The system of claim 11, Wherein the geometric char 
acteristic includes at least one of: a dimension, a location, a 
shape and an orientation. 
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13. The system of claim 9, Wherein the geometric data 

includes a location of the at least one electrical element. 
14. The system of claim 9, Wherein the selected electrical 

element includes one of: a capacitor and a resistor. 
15. The system of claim 9, Wherein the selected electrical 

element includes each electrical element in the netlist. 
16. A program product stored on a computer-readable 

medium, Which When executed by a computer system or 
process, enables a netlist of an integrated circuit (IC) design 
for modeling of technology dependent back-end-of-line 
(BEOL) process variation, the program product comprising: 
program code for obtaining a netlist of electrical elements, 

the netlist including estimated electrical values for the 
electrical elements and geometric data for at least one of 
the electrical elements; 

program code for determining variations of the electrical 
value for a selected electrical element based on the geo 
metric data by scaling, Wherein the scaling methodology 
includes de?ning an interval betWeen the maximum and 
minimum value for the selected electrical element pro 
gram code for generating selected variations of the elec 
trical value Within the interval using an algorithm, 
Wherein the variations of the electrical value include a 
value less than the electrical value, the electrical value 
and a value greater than the electrical value, Wherein the 
electrical value represents the electrical characteristic of 
the electrical element, and Wherein the value less than is 
a multiple of a standard deviation of the electrical value, 
and the value greater than is a multiple of the standard 
deviation of the electrical value; 

program code for placing a model call in the netlist, 
Wherein each model call implements one or more of the 
selected variations of the electrical value for the selected 
electrical element; and 

program code for modeling technology dependent BEOL 
process variation using the netlist. 

17. The program product of claim 16, Wherein the deter 
mining code determines a geometric characteristic of the 
selected electrical element from the geometric data, and 
determines the variations of the electrical value based on the 
geometric characteristic. 

* * * * * 


